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[ELD OF THE INVENTION 

The present invention relates to a portable telephone apparatus using 
radio and a changing method of a responding method of it. 

BACKGROUND OF THE INVENTION 

10 Recently, following the widespread use of portable telephone apparatuses 

using radio, improvement of their operability has been required. 
Conventionally, this kind of portable telephone apparatus, when receiving an 
incoming call from a radio base station, shifts to a conversation state in response 
to a predetermined specific operation by an operation of the portable telephone 

15 apparatus. 

The conventional portable telephone apparatus using the radio has a 
problem that a line is often broken dining the conversation depending on its 
radio communication state. For example, the communication is broken in 
various cases such as a case where a radio wave from a radio base station 
,20 becomes weak, a case where a radio wave state becomes poor during movement 
of the apparatus, and a case where radio wave is weak near a boundary of the 
area controlled by the radio base station even during non-movement. When a 
signal comes again from another end of the line, the operator of the portable 
telephone apparatus must perform the predetermined specific operation again. 



SUMMARY OF THE INVENTION 
The present invention provides a portable telephone apparatus capable of 



avoiding troublesomeness of an incoming call response operation and a changing 
method of a responding method for avoiding the troublesomeness of the 
incoming response operation. 

The portable telephone apparatus in accordance with the present 
5 invention is a portable telephone apparatus having a flip-lid, and includes a 
radio circuit section for transmitting and receiving a signal to/from a radio base 
station, a radio-control-circuit-section for controlling the radio circuit section, 
and a flip -lid state detecting circuit for detecting an opening/closing state of the 
flip-lid. When the flip-lid state detecting circuit determines that the flip-lid is 
10 opened, the radio control circuit section changes the responding method for 
responding to an incoming call. Thus, the portable telephone apparatus 
capable of avoiding troublesomeness of the incoming responding operation can 
be obtained. 

The changing method of the responding method in accordance with the 
15 present invention is applied to the portable telephone apparatus having a flip- 
lid. When an opening/closing state of the flip-lid is checked and opening the 
flip-lid is determined, the responding method for responding to the incoming call 
is changed. This method avoids the troublesomeness of the incoming response 
operation. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram of a portable telephone apparatus in accordance 
with exemplary embodiment 1 of the present invention. 

Fig. 2 is a block diagram of a portable telephone apparatus in accordance 
25 with exemplary embodiment 2 of the present invention. 

Fig. 3 is a block diagram of a portable telephone apparatus in accordance 
with exemplary embodiment 3 of the present invention. 
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Fig. 4 is a block diagram of a portable telephone apparatus in accordance 
with exemplary embodiment 4 of the present invention. 

Fig. 5 is a block diagram of a portable telephone apparatus in accordance 
with exemplary embodiment 5 of the present invention. 

5 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Embodiments of the present invention will be described hereinafter with 
reference to Fig. 1 through Fig. 5. 
(Embodiment 1) 

10 Fig. 1 is a block diagram of a portable telephone apparatus in accordance 

with exemplary embodiment 1 of the present invention. 

Antenna 8 receives and outputs a radio signal. Antenna coupling section 
1 feeds the received signal from antenna 8 to another section. Radio circuit 
section 2 demodulates the received signal supplied from antenna coupling 

15 section 1. Radio control circuit section 3 controls the entire portable telephone 
apparatus. Flip-lid state detecting circuit 42 detects a state of flip-lid 41. 
Incoming-call notifying circuit 5 is constituted with a speaker, a ringer, a 
vibrator, or the like. Voice control circuit section 6 is constituted with a 
speaker, a microphone, an amplifier, or the like. 

20 An operation of the portable telephone apparatus having such 

constitution will be described. Antenna 8 receives a radio signal from a radio 
base station (not illustrated). Antenna 8 supplies the received signal to radio 
circuit section 2 via antenna coupling section 1 formed as a flat pattern or the 
like. Radio circuit section 2 demodulates the received signal from antenna 

25 coupling section 1, and feeds the demodulated signal to radio control circuit 
section 3. Radio control circuit section 3 decodes the demodulated signal from 
radio circuit section 2 and determines contents of this demodulated signal. 
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When the demodulated signal is an incoming call, after a series of processes in 
conformity with a protocol, radio control circuit section 3 controls incoming-call 
notifying circuit 5 to notify the incoming call to an operator of the portable 
telephone apparatus, monitors the state of flip-lid state detecting circuit 42, and 
5 recognizes opening and closing of flip-lid 41. Flip-lid state detecting circuit 42 
may be a mechanical switch or an optical switch, but must have a function that 
can transmit the determined result whether flip-lid 41 is closing or opening to 
radio control circuit section 3. Radio control circuit section 3 may monitor the 
state of flip-lid state detecting circuit 42 at any time, or may monitor it always. 
□ 10 When radio control circuit section 3, during monitoring the state of flip -lid 

01 state detecting circuit 42, detects an opening state of flip-lid 41 or a shift to the 

Hi opening state of flip-lid 41, radio control circuit section 3 changes the responding 

M method relying on a predetermined specific operation such as pushing a 

sits 

a conversation key to the responding method relying on pushing of any key. The 

03 15 change of the responding method may be any change which improves the 
nj operability, such as a shift from a manual response mode that requires a certain 

q operation to an automatic response mode that does not require any operation. 

If the changed responding method is released using a timer for which a 
predetermined time is set, malfunction in the case of subconsciously opening 
20 flip-lid 41 can be avoided. Since the responding method relying on the 
predetermined specific operation such as the pushing of a conversation key is 
changed to the responding method relying on pushing of any key, the operator of 
the portable telephone apparatus presses on the easiest-to-press key. 
Therefore, radio control circuit section 3 supplies an incoming-call response 
25 signal to radio circuit section 2, and starts voice control circuit section 6 to 
smoothly shift the telephone apparatus to a conversation state. 

Thus, the operator can avoid the conventional troublesomeness of the 
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incoming-call response operation because the responding method can be 
changed only by opening flip-lid' 41. The telephone apparatus in accordance 
with this preferred embodiment does not keep the changed responding method 
since it has a timer for releasing the changed responding method after a set time. 
5 Therefore, an improper response to an undesired incoming call is prevented 
from. Since radio control circuit section 3 changes the responding method 
relying on pushing a predetermined specific key to the responding method 
relying on pushing a plurality of predetermined keys, the operator can respond 
to an incoming call only by pushing the easiest-to-operate key. Otherwise, 
10 when radio control circuit section 3 changes the manual response mode that 
requires a certain operation to the automatic response mode that does not 
require any operation, the operator can respond to an incoming call without 
performing any operation. 

15 (Preferred embodiment 2) 

Fig. 2 is a block diagram of a portable telephone apparatus in accordance 
with exemplary embodiment 2 of the present invention. 

Antenna coupling section 1, radio circuit section 2, incoming-call notifying 
circuit 5, and voice control circuit section 6 are the same as those in Fig. 1, and 

20 therefore are represented by the same reference numerals, and descriptions on 
them are omitted. Radio control circuit section 3a controls radio circuit section 
2, voice control circuit section 6, and the like. Antenna 9 receives a radio signal 
from a radio base station, outputs it as a received signal, and is extensible so as 
to be freely loaded and unloaded in a case (not illustrated). Antenna 

25 extension/contraction state detecting circuit 10 detects the extension/contraction 
state of antenna 9. 

An operation of the portable telephone apparatus having such 
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constitution will be described. In Fig. 2, antenna 9 transmits or receives the 
radio signal to/from the radio base station, and is an freely-extensible antenna 
such as a rod antenna. Antenna extension/contraction state detecting circuit 
10 detects the extending state and the contraction state of antenna 9. Antenna 
5 extension/contraction state detecting circuit 10 may be a mechanical switch or 
an optical switch. Radio circuit section 2 demodulates the received signal 
supplied from antenna coupling section 1, and modulates a signal to be supplied 
to antenna coupling section 1. Radio control circuit section 3a controls radio 
circuit section 2, decodes and encodes the demodulated signal from radio circuit 

10 section 2, and outputs it to radio circuit section 2. Radio control circuit section 
3a further controls antenna extension/contraction state detecting circuit 10, 
incoming-call notifying circuit 5, and voice control circuit section 6. Incoming- 
call notifying circuit 5 notifies an incoming call to an operator of the portable 
telephone apparatus. Voice control circuit section 6 reproduces the signal 

15 decoded by radio control circuit section 3a, as a sound, for example, with a 
speaker, and supplies a voice signal to be encoded to radio control circuit section 
3a, for example, with a microphone. 

An incoming-call response operation of the telephone apparatus in 
accordance with preferred embodiment 2 is similar to that in preferred 

20 embodiment 1. Difference is only that the telephone apparatus of preferred 
embodiment 2 has antenna extension/contraction state detecting circuit 10 
instead of flip-lid state detecting circuit 42 in embodiment 1. In other words, 
the operator can change the responding method to a simple method only by 
extending antenna 9, and the conventional troublesome of a incoming call 

25 response operation is therefore avoided. 



(Preferred embodiment 3) 
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Fig. 3 is a block diagram of a portable telephone apparatus in accordance 
with exemplary embodiment 3 of the present invention. 

Antenna coupling section 1, radio circuit section 2, flip-lid state detecting 
circuit 42, flip-lid 41, incoming-call notifying circuit 5, voice control circuit 
5 section 6, and antenna 9 are the same as those in Fig. 1, and therefore are 
represented by the same reference numerals, and descriptions on them are 
omitted. This telephone apparatus further includes radio control circuit section 
3b, earphone jack 7a, and plug detecting circuit 7b. 

An operation of the portable telephone apparatus having such 

10 constitution will be described. 

In Fig. 3, antenna 9 receives a radio signal and supplies the received 
signal to radio circuit section 2 via antenna coupling section 1. Radio circuit 
section 2 demodulates the received signal supplied from antenna 9, and supplies 
the demodulated signal to radio control circuit section 3b. Radio control circuit 

15 section 3b decodes the demodulated signal from radio circuit section 2, and 
determines the contents of the decoded signal. When the received signal is an 
incoming call, after a series of processes in conformity with a protocol, radio 
control circuit section 3b controls incoming-call notifying circuit 5 to notify an 
incoming call to an operator of the portable telephone apparatus, flip-lid state 

20 detecting circuit 42 monitors a opening/closing state of flip-lid 41, and plug 
detecting circuit 7b monitors whether a plug is put into earphone jack 7a or not. 
Flip-lid state detecting circuit 42 and plug detecting circuit 7b may be a 
mechanical switch or an optical switch, and have a function that transmits the 
opening/closing state of flip-lid 41 and the state of putting the plug into 

25 earphone jack 7a to radio control circuit section 3b. Radio control circuit 
section 3b may monitor flip-lid state detecting circuit 42 and plug detecting 
circuit 7b at any time, or may always monitor them. 
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When radio control circuit section 3b, during monitoring flip-lid state 
detecting circuit 42 and plug detecting circuit 7b, detects an opening state of 
flip-lid 41 or a shift to the opening state and recognizes a plug put or a shift to 
the plug put, radio control circuit section 3b changes a responding method 
5 relying on a predetermined specific operation such as pushing a conversation 
key to a responding method relying on pushing any key. This change may be 
any change which improves the operability, such as a shift from a manual 
response mode that requires a certain operation to an automatic response mode 
that requires no operation. 

10 When the changed responding method is released using a timer for which 

a certain time is set, malfunction in the case of subconsciously opening flip-lid 41 
can be avoided. Since the responding method relying on a predetermined 
specific operation such as pushing the conversation key is changed to the 
responding method relying on pushing any key, the operator of the portable 

15 telephone apparatus presses on the easiest-to-press key. Therefore, radio 
control circuit section 3b supplies an incoming-call response signal to radio 
circuit section 2, and starts voice control circuit section 6 to smoothly shift the 
telephone apparatus to the conversation state. 

Thus, in the preferred embodiment, the operator can change the 

20 responding method to a simple method only by opening flip-lid 41 and putting 
the plug into earphone jack 7a, and can avoid the conventional troublesome 
incoming-call response operation. 



(Preferred embodiment 4) 
25 Fig. 4 is a block diagram of a portable telephone apparatus in accordance 

with exemplary embodiment 4 of the present invention. 

In Fig. 4, antenna coupling section 1, radio circuit section 2, incoming-call 
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notifying circuit 5, voice control circuit section 6, earphone jack 7a, plug 
detecting circuit 7b, antenna 9, and antenna extension/contraction state 
detecting circuit 10 are the same as those in Fig. 2 and Fig. 3, and therefore are 
represented by the same reference numerals, and descriptions on them are 
5 omitted. This telephone apparatus further includes radio control circuit section 
3c. 

An operation of the portable telephone apparatus having such 
constitution will be described. 

In Fig. 4, radio circuit section 2 demodulates a received signal supplied 

10 from antenna coupling section 1 and modulates a signal and supplies a radio 
signal to antenna coupling section 1. Radio control circuit section 3c controls 
radio circuit section 2, decodes and encodes a signal to/from radio circuit section 
2, and controls antenna extension/contraction state detecting circuit 10, signal- 
incoming notifying circuit 5, and voice control circuit section 6. Incoming-call 

15 notifying circuit 5 notifies an incoming-call to an operator of the portable 
telephone apparatus. Voice control circuit section 6 reproduces the signal 
demodulated by radio control circuit section 3c as a sound, for example, with a 
speaker, and supplies a voice signal to be encoded to radio control circuit section 
3c, for example, with a microphone. Plug detecting circuit 7b detects whether a 

20 plug is put into earphone jack 7a or not. Plug detecting circuit 7b has a 
function that transmits a signal related to the put plug to radio control circuit 
section 3c. For detecting the plug, an electrical switch employing a transistor 
or the like is usually used. A mechanical, optical, or the other electric switch 
may be also used. 

25 An incoming-call response operation of the telephone apparatus in 

accordance with preferred embodiment 4 is similar to that described in 
preferred embodiment 3. The telephone apparatus of preferred embodiment 4 
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includes extensible antenna 9, antenna extension/contraction state detecting 
circuit 10, earphone jack 7a, and plug detecting circuit 7b. Therefore, radio 
control circuit section 3c can change a responding method for responding an 
incoming call when it is determined that antenna 9 is extended and the plug is 
5 put. The operator can thus change the responding method to a simple method 
by extending antenna 9 and putting the plug to earphone jack 7a, and can avoid 
the conventional troublesome incoming-call response operation. 

(Preferred embodiment 5) 

10 Fig. 5 is a block diagram of a portable telephone apparatus in accordance 

with exemplary embodiment 5 of the present invention. 

In Fig. 5, antenna coupling section 1, radio circuit section 2, flip-lid state 
detecting circuit 42, flip-lid 41, incoming-call notifying circuit 5, voice control 
circuit section 6, antenna 9, and antenna extension/contraction state detecting 

15 circuit 10 are the same as those in Fig. 1 and Fig. 2, and therefore are 
represented by the same reference numerals, and descriptions on them are 
omitted. This telephone apparatus further includes radio control circuit section 
3d. 

An operation of the portable telephone apparatus having such 
20 constitution will be described. 

In Fig. 5, antenna 9 is a freely-extensible antenna such as a rod antenna, 
and antenna extension/contraction state detecting circuit 10 detects an 
extension state and a contraction state of antenna 9. Antenna 
extension/contraction state detecting circuit 10 may be a mechanical switch or 
25 an optical switch. Radio circuit section 2 demodulates a radio signal from 
antenna coupling section 1 and modulates a signal to antenna coupling section 1. 
Radio control circuit section 3d controls radio circuit section 2, decodes and 




encodes a signal from/to radio circuit section 2, and controls antenna 
extension/contraction state detecting circuit 10, flip -lid state detecting circuit 42, 
* incoming-call notifying circuit 5, and voice control circuit section 6. Flip-lid 
state detecting circuit 42 detects whether flip-lid 41 opens or closes. Flip-lid 
5 state detecting circuit 42 may be a mechanical switch or an optical switch. 
Incoming-call notifying circuit 5 notifies an incoming-call to an operator of the 
portable telephone apparatus. Voice control circuit section 6 reproduces the 
signal decoded by radio control circuit section 3d as a sound, and supplies a voice 
signal to be encoded to radio control circuit section 3d with a microphone. 

10 An incoming-call response operation of the telephone apparatus in 

accordance with preferred embodiment 5 is similar to that described in 
preferred embodiment 3. The telephone apparatus of preferred embodiment 5 
includes freely-openable flip-lid 41, flip-lid state detecting circuit 42, antenna 9, 
and antenna extension/contraction state detecting circuit 10, changes a 

15 responding method for responding to an incoming call when it is determined 
that flip-lid 41 is opening and antenna 9 is extended. Thus, the operator can 
change the responding method to a simple method only by opening flip-lid 41 
and expanding antenna 9, and can therefore avoid the conventional troublesome 
incoming-call response operation. 



